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PROTOCOL

of the Second Sessions of the Joint US-USSR
Working Group on Electrometallurgy

I. Imntroduction

e

1.. The second session of the Joint US-USSR Working Group on Electiro-
metallurgy was held in the U.S. from May 19 to June 2, 1974, for
discussion and approval of appropriate projects and forms of co-
operation under the general topics approved for priority implemen~
tation by the Joint US~USSR Commission on Scientific and Technical
Cooperation at its meeting in Moscow, November 28 and 29, 1973.

2. The general topics approved by the Joint Commission are, briefly,
as follows, and were based on the negotiations by the Joint Working
Group at its fiyst meeting in USSR, October 29 to November 2, 1973:

3. electroslag technology
b. plasma-arc melting of metallic materials

c. electron beam deposition of metallic and non-metallic
materials in vacuum

d. research and development of new welding materials
3. The composition of the Joint Working Group participating in the work
on both sides is given in Appendix 1. The individuals in U.S. and
USSR responsible for coordinating joint cdoperation in each of the
areas are listed in Appendix 2.

4. The detailed itinerary of the Soviet Delegation is given in Appendix
3. The Joint Working Group met in Washington May 20 and 21 to
discuss the themes in general and to prepare preliminary drafts of
the projects. TFrom May 22 to May 29, the Soviet Delegation, accom-
panied by representatives of the U.S. Group, visited laboratories
of industry, universities and government to discuss the preliminary
drafts in greater detail with the prospective U.S. cooperative sources.
On May 30 and 31 the Joint Working Group met in Washington to review
r problems and other details and to finalize the project details. People
contacted during the above visits are listed in the Appendix 4,

& 5. Both sides note the considerable interest by all concerned

expressed in the projects finally developed, and the absence
of disagreements.
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1. Working under the above four general beadings, both sides agreed on
projects as described in Appendices 5, 6, 7, and 8. These appendices
desceribe the type of the work and individual stages, the implementing
organizations and personnel from each side, the projected time frames
for initiating and completing the various stages of the work, and the"
forms of their implementation and reporting. The general time frame
is 1974 through 1976, with cvery effort to initiate and complete the
work as expeditiously as possible. The U.S. emphasized the need for
recognizing that the proposcd implementations were- subject to the
availability of funds and to final agreements with the listed imple-
menting organizations. Action to initiate necessary arrangements
would begin promptly.

2. In addition to the above projects, the sides agreed to expand the
joint cooperation and to prepare drafts of joint programs on the
following topics: evaluate the technological characteristics, such
as engineering properties, of {he materials or products resulting
from this work, their quality, homogeneity,,reproducibility and
reliability (U.S. proposal). This would be accomplished primarily
by exchange of material and mutuvally agreed testing and evaluating
procedures. The sidcs agreed that a program of joint work on
"joining materials in the solid state", proposed by the U.S., would
be developed for submiteal to the Jeint Commission at its third
meeting. (A description of this topic is given in Appendix 9.

3. It was agreed to consider further an exchange of students, trainees
and research workers, with tho aim of initiating such an exchange in
1975. Approximately 12 man-months on each side was envisioned.

4. It was agreed that, for the purpose of determining other technical
details where necessary and for discussing the results of work
accomplished and for information czchange, there would be a mutual
exchange of Task Forces and iwplementing groups in 1974-1976, as
‘appropriate. Details of these exchange visits would be worked out
at a working level.

5. It was agreed that the Joint US-USSR Working Group would meet in USSR
in April-May, 1975, to review progress and any problems that might
have arisen, and to do further planning.

6. It will be noted that the forms of cooperation include a broad spectrum,
from specific research through symposia. ‘

Flhirm. .
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" III. This Record was composed in English and Russian in Washington, D. C.
and signed on May 31, 1974, Both texts are equally authentic.

VoE il Vs
. SLennnalad puawy\,i,g;@ /

<]

Chairman of the US part of the US-UESSR Chairman of the Soviet part of
Working Group US-~-USSR Working Group,
N. E. Promisel Doctor of Technical Sciences

S. Antonov
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Appendix 1
LIST OF PARTICIPANTS IN THE

SECOND MEETING OF THE JOINT U.S.-U.S.S.R.
WORKING GROUP ON ELECTROMETALLURGY

. ~ From the U.S.

N, E. Promisel ~ Chairman of U.S. Working Group,
Formerly Executive Director,
National Materials Advisory
~Board, National Academy of

Sciences

R.A, Beall - Research Supervisor, U.S.Bureau
of Mines, Department of Lhe
Interiox

M. C, Flénings, Jr. - Professor of Metallurgy and

Materials Science, Massachusetts
Institute of Technology

R. W. Hall -~ Asst. Chief, Materials and
: ' Structures Div., NASA Lewis
Regearch Centex

R. W. Heckel - Professor of Metallurgy and
' Materials Science and Head of
Department, Carnegie-Mellon
University

I. A. Oehler - Chairman of the Board, American
Welding and Manufacturing Co.

W. F. Savage - Professor and Director of Welding
Research,; Rensselaer Polytechnic
Institute

L. J. Swartzenruber - Metallurgist, Alloy Physics

Section, Metallurgy Div., National
Bureau of Standards

A. Van Echo - Deputy Branch Chief, Fuels and
s Materials, U.S. Atomic Energy
Conmission

R. J. Wasilewski ~ Section Head, Materials Research
) Laboratories, National Science
'oundation :

T, Watmough © =~ Assistant Director, Materials

Research. IIT Research Tnetifnite
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From the U.S.S5.R.

S. P. Antonov - Chairman of U.S.S.R. Working Group
Doctor of Technical Sciences
Division Chief, State Committee
for Science and Technology of the
U.S5.5.R. Council of Ministers

B. A. Movchan - Division Chief, E. 0. Paton
Institute of Electrowelding
Corrcsponding Member of the Uk.S.S.R.

Academy of Sciences

P. P. Menushenkov - Chief, Glavepetsstal' Ministry
of Ferrous Metallurgy of the U.S.S.R.

I. K. Pokhodnya - Senior Scientific Secretary,

Presidium of the Uk.S.S.R.

* Academy of Sciences

Corresponding Member of the Uk.n S5.R.
Academy of Sciences

V. Y. Kashin - Candidate of Technical Sciences
Deputy Director, Institute of
Mctallurgy of the U.S.S.R.
Academy of Sciences

L. V. Kovalenko ~ Candidate of Technical Sciences
. Seniox Expert, State Committee for

Science and Technology of the

U.S.S.R. Council of Ministers

G. M. Grigorenko ~ Candidate of Technical Sciences
: Senior Researcher, E. O. Paton
Institute of Electrowelding

S. A. Fomina - Senior Engineer,‘E. 0. Paton
Institute of Electrowelding

D. D. Inashvili - Senior Engineer, State Committee for

Science and Technology of the
U.S.5.R. Council of Ministers
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Appendix 2
NAME OF TOPIC RESPONSIBLE FOR TOPIC RESPONSIBLE FOR TOPIC
IN THE USSR IN TEE USA
1. Electroslag Prof. B. T. Medovar Dr. M.C. Flemings,Jr.
technology E.O. Paton Weldinc Professor of Metallurgy
Institute and Materials Science,
Kiev - GSP150 Massachusetts Institute
Gorky St. 69, USSR of echnology

Vacuum electron
beam deposition of
netallic and non-
metallic materials

Plasma-arc melting
of metallic
materials

Investigation and
development of new
welding materials
for general and
special applications

Phone: 61-53-18

Prcf. B. A. MovcChan

E. O. Paton Welding
Institute

Kiev - GSP1l5Q

Prof. V. T, Lakomsky

E.0. Paton Welding
institute

Kiev - GSP150

CGorky St. 62, USSR

. Phone: 61-53-18

" Washington, D.C.

Prof. T. K. Pohodn nya

E.O0. Paton Weldin
Institute

Kiev - GSPl1l50

Gorky St. 69, USSR

Phone: 61~53-18

Cambridge, Mass. 02139,UsA
Phone: 617 253-1000 %3234

Dr. R.A. Beall

Research Supervisor

U.S. Bureau of Mines
Department of the Interior
Albany, Oregon, USA

Phone: 503 9‘6 -5811 x215

R. J. Wasilewski

r M.R.L. Section

vision of Materials Research
National Science’ Foundation
20550,UsA
Phcne: 202 632-7408

Dr. W. F. Savage

Professor and Director
of Welding Research

Rensselaer Polytechnic
Institute

Troy, New York 12180,USA

Phone: 518 270-6448
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NAME OF TOPIC

IN THE USSR

RESPONSIBLE FOR TORIC

RESPONSIBLE FOR TOPIC
IN THE USA

Chairman

«

S.P. Antonov
State Committee on
Science and Technology

Gorky St. 11

Moscow, USSR

Phone: 229-22-36
229-20~00

Telex: 7241 MSX

Nathan E. Promisel

Executive Director (Emeritus)
of the National Materials
Advisory Board

National Academy of Sciences
12519 Davan Dr. .

Silver Spring, Md. 20904,UsSAa
Phone: 301 622-3426

Telex 710 822 9589 -
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Appendix 3

ITINERARY AND GENERAYL AGENDA FOR
USSR WORKING GROUP ON EBLECTROMETALLURGY

Sunday, May 19:

[l

Arrive New York and Wéshington {Roger Smith Hotel).

Monday & Tuesday, May 20 & 21:

Joint Working Group discussions in Washington
(Room 544, National Science Foundation, 1800 G Street,
N.W.). Review of previous activitiecs and topics, dis-
cussion of agenda and itinerary, preparation of pre-
liminary drafts of programs. Leave for Chicago,1730
hours.,

Wednesday, May 22:

Visit IIT Regeaxch Institute in Chicago. Tour
laboratories. Technical discussions. Leave for Portland,
Oregon, 1830 hours.

Thursday, May 23:

Visit Oregon Graduate Center in the morning and the
laboratories of the U.S. Burcau of Mines, Oregon
Metallurgical Corp. and REM, Inc. in the afterncon
(group splits for latter two). Meeting at Bureau of
Mines will include discussions with representatives
from: Oregon Metallurgical Coporation, Tiline, Zirconium
Technology, REM, Inc., Teledyne Wah Chang. Leave for
San Francisco 1810 hours.

Friday, May 24:

Visit and tour Airco/Temescal, Berkeley, California
and Airco/Vacuum Metals. Technical discussions including
Prof. Bunshah, UCLA.

Saturday and Sunday, May 25-26

Open period for relaxing and sightseeing in San
Francisco area.

Monday, May 27:

Travel to Boston, Massachusetts, 1230 hours.
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U.S. National Holiday. Open period for sightseeing

with possibly some contacts with Massachusetts Insti-
tute of Technology.

Tuesday, May 28:

Visit and tour Massachusetts Institute of Tech-
nology (MIT). 'Technical discussions including Manlabs,
Inc.

Wednesday, May 29:

Group splits. Group 1 depaxrts 0700 hours for visit
to Rensselaer Polytechnic Institute, Troy, New York, and
GE Lab., Schenectady, N.Y. Discussions include industry
representatives (see Appendix 4). Group 2 visits Cax-
negie-Mellon Institute in Pittsburgh, Pennsylvania and
Universal-Cyclops Steel Division, Bridgeville,
Pennsylvania.

In the evening, entire USSR CGroup returns to
Washington (Roger Smith Hotel). ’

Thursday & Friday, May 30 & 31:

Discussions of specific agreements in Washington
(Meeting Room 544, National Science Foundation, 1800°G
Street, N.W.).  Finalizing and signing of documents.
Leave for N.,Y. 1500 hours. .

Saturday, June l:

Open day for relaxing and sightseeing in N.Y.

Sunday, June 2:

Depart for Moscow.

; HNREACCIEIen .
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"APPENDIX 4

MAIN PERSONS PRESENT FOR DISCUSSION AT PLACES VISITED

(In the order indicated in Itinerary, Appéndix 3)

IIT Research Institute, Chicago, Tllinois

Dr. N. M. Parikh; Director, Metals Rescarch Division

Dr. R. E., Beale; Asgssistant Director, Metals Research
Division

Dr. E. Bangs; Senior Metallurgist, Metals Research
Division '

Dr. F. C. Bock; Scientific Advisor, Computer Sciences

Dr. K. Kulkarni; Manager, Metalworking Research

F

Oregon Graduate Center, Portland, Oregon

PDr. R. Kerr; Vice President
‘Dr. Wm. Wocd; Researcher in Ferrous Materials
Dr. Niak; Rescarcher in Hard Materials

*

U.S. Bureau of Mines, Department of Interior, Albany, Oregon

Dr. R. A. Beall; Member, U.S. Working Group
Dr. E. D. Calvert; Metallurgist

Dr. R. H. Nafziger; Physical Chemist

Pr. C. E. Armantrout; Metallurgist

Oregon Metallurgical Corp., Albany, Oregon

Dr. Frank Caputo; Vice President

- REM, Inc., Albany, Oregon

Mr. Robert Lee; President
. Mr. Richard Humphrey; Metallurgist
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Rensselaer Polytechnic Institute, Troy, New York

Prof. W. F. Savage; Member,U.S. Working Group

Mr. W. T. Delong; Vice President, Teledyne McKay,
York, Pennsylvania

! Mr. R. K. Lee; vVice President, Welding Products Division,

Chemetron Corp., Hanover,. Pcnnuylvan¢a

My, J. E. Norcross; Executive Vice President, Arcos
Corp., Philadelphia, Pennsylvania

Dr. A. Lesnewich; Director .of Tiller Metals Rescarch and
Development Department, Airco Welding Products,
Murray Hill, New Jersey

Mr., P. Patriarca; Manager, LMFBR Development Programs,
Oak Ridge National Laboratories, 0Oak Ridge, Tennessee

General Electric Corp., Schenectady, New York

Mr. R. I. Christoffel; Mangerof Welding Division,
Materials and Processing Laboratory

Dr. J. L. Van Ullen; Manager, Mechanical Ingineering,
Materials and Processing Ldboratory

Mr. C. H. Kreischer; Ingineer, Materials and
Processing Laboratory

Mr. D, L. Newhouse; Managerof Forging Division,
Materials and Processing Laboratory

Mr. L. Kennecbeck; Engineer, Generator Department

*

Carnegie—Mellon University, Pittsburgh, Pennsylvania

br. H. L, Toor; Dean, College of Engincering

Prof. R, W. Heckel; Member, U.S. Working Group

Prof. C. L. Bauer; Director, Center for Joining of
Materials

Prof. R. F. Sekerka; Member, Center for Joining of
Materials

Prof, L. F. Vassamillet; Member, Center for Joining of
Materials _

Prof. I. M., Bernstein; Member, Center for Joining of
Materials ‘

Universal-~Cyclops Specialty Steel Division, Brldgev1lle,
Pennsylvania

Dr. F. M. Richmond; Vice Pregident and Technical
Director

Mr. L. W. Lherbier; Manager of Research

Mr. P. L. Lansing; Manager of Process Dvelopment

Mr. L. G. Joseph; Superintendent, Melting Opecrations
Mr. R. J. Steinman, Jr.; Melting Metallurgist
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Whitteker TiLine, Albany, Oregon

§ ‘ Mr. Fred Tiefke; Metallurgist

é ' zisconium Technology, Albany, Oregon

Mr. Henry Sharpe; Chairman of the Board

Teledyne Wah Chang, Albany, Oregoh.

Mr. Ralph Neilson; Chemist

Airco/Temescal Corp., Berkeley, California

Dr. B. Badenock; President
Dr. E. Gregory; Director, Corpoxato Recearch and
Development (Airco)
Dr. R. Hill, birector Research and Development
(Temescal) :
Dr. R. Wasilewski; (National Science Foundation)
' Member, U.S. Working Group
Pr. €. Hunt; Consultant to Tnmescal
K. Kennedy)
G. Stephan) Technlcal Staff
R. Fountain) '
J. IJOW@)
Also present, Prof. R. Bunshah, University of
California, Los Angeles

Aircd/Vacuum Metals, Berkeley, California

John Longfeldt

Massachusetts Institute of Technology, Cambridge Massachusctts

Prof. M. C. Flemings; Member, U.S. Working Group
Prof. T. B. King
Prof. R. Mehrabian
Prof. J. F. Elliott
Prof. N. J. Grant
Prof. K. Masubuchi
- Also present, Dr. A. Kulin; President, Manlabs, Inc.
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Appendix 5
PROGRAY, OF THE US-SOVIET SCIENTIFIC AND TECHNICAL
COOPERATION IN THE FIELD OF ELECTROSLAG TECHNOLOGY
. -
«
Cooperating Projected Fora of
. Organizaticns Dates . Implementation
Project Contents of of Work Form of Cooperation
Titles Projects ’ USSR USA Begin  End
-
2 3 ) 5 3 7 8- ]
Study of thermo- 1. Study of reactions, MIT, (Prof. 1974 1975 Tables, graphics, 1. Conduct of resecarch
and slag-metal and gas- J. F. Elifott, nemegraphs, reports, independently by each
fral proe- metal in electreslag Prof. T. BE. articles side.
evires in electro-  processes King)
slag technology . - 2. Exchange of experimental
2. Study of current Paton Insti- -methedology, material, and
and electrical resist- tute of Electric R samples
ance distributien in Welding (Prof.
the slag bath . 1. Medovar) "3, Joint seminars and
’ - ‘- meetings to discuss ,results
3. Study of heat flow Paton In Cabot Corp., 13874 1976‘ . -
and convection, special tute of ¢ {Or. J.Xlein) N
features of weldin .
lization of 3. 1. ,
elecirosiag Central Scic . - - :
’ . in: fie Researel R
(a) leboratory instai- Tustitute of
lation
{b) industrial eq : -
et °
1. Modedling of ther— Taton lasti- Uaiv. of 1974 1976 B . "
mal and [luid flow in tute (Prof. puffale .
liquid slag and trans- B, I. ¥Medovar, {Prof. J.
port of rootal throuph Dr.o o Yu. Al Szebelew)
fivid « in clectro- Sterenhoge)
slag @ ing
7. Modelling of there " " 1as4 0 st

mal and fleid Tlow
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Cooperating Projected Fornm of
QOrganizations __pa:es Implementation
Xo. Project Content of : . . - of Work Form of Cooperation
Tjitles Projects USSR UsA Begin  End
1 2 3 4 s 6 7 ) 9 ) -
3. Comparison of math- Paton Insti- Prof. M. C. 1974 1976
ematical models with tute (Prof. ¥lemings,
experimental results 3. I. Medovar, Prof. J. .
and {ts vse for fore- 4 Szekely,
casting results when Dr. Xlein -
applied to large
ESR ingots.
Ferrous Metal-
lurgy, USSR - : ’ L.
(Moscow) . . L .
3. Development of Paton Insti- Dr. S. 6. 1975 Exploratory discussions
furnaces Tor tute, (Prof. Fletcher, , | between direetly Znterested
- eleciroslag B. I. Medovar Senior V.P., > . parties to develop fossible
, Temelting with . : Ansrican Iron : “ forms of mutual cooperation
auvtomatic . . and Steel Ins: and development of equipnent
systeans control C Institute Y

AL

R | fe f 14}

fiical Scicaces

- Workiug Creup on Electromerall
3 P

I the Soviet side of the Joint U.S.S,Kk.-U.S. Working Group on Electrometal Turgy
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e e
Of the USA-USSR Secientific-Technical Cocperative Research

Appendix L

" “in the Fleld of "Plasma Melting of Metallic Materials'
Cooperating Projected
Organizations . Dates .
Xo. ¢ ?Profect Contents USA JSSR Start End Form of Forms of
Titles of Projects Cempletion Collaboration
1 2 3 4 5 6 7 8 9
I. High temp:reture interac~ 1. Studies of nitrogen Univ. Michigan Ye.0Q. Palon 1974 1976  Tables, graphs, nomo- 1. Rezcarc? on mutually
ticns betwen gases and solubility in liquid (Prof. R. * Institute for grams, joint publica- %grecd projects: namc?
liguid merals metals over broad Pehlke) Electrewalding tions investigators to develop
) temperature range - {Pref. V. 1. Cerail.
Lakomsky)
N . L R 2. Jeint seminars
a. Solubility or Stanford Univ. Baikov Institute
nitrogen in iron, {Prof. N. for Metallurgy 3. Exchange of research
- nickel, manganese, Parice) (dor. V. I. trainees
M chroz ¥ashin)
- 4,. Exchange of specimens,
b. Solubility of nitro- rz:erials: information,
gen in birary, = znd experimental
iron-base, alloys xzethodelogies.
e¢. Solubility of nitro-
’ gen in multicomponent to
alloys . -
2. Investigation of inter- " 1974 1576 * "
action of nitrogen wi
liquid metals in plesma I
meiting {pr. F.
¥eolden)
1. Technolegy of prepar— Ye. 0. Faten 1974 1976 " "
e

II. High-nitrogen steels

ation of leow-nitrogen
alioy electrodes for
plasma remelting

Electrewel
{Pref. V. L.
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1 2 3 4 5 ) 7 8 El
2. Yavestigation of the Battelle- Pardin Institute 1974 1276 " v
nitrogen alloying Columbus {Pref. V. I.
process in plasma - Iastitute Shalimov)
remeltiag of steel, {Sr. F.
. to determine optimum Bolden) Dneprospecstal
parameters (Dr. ¥.'S. Yeltscv)
3. Determination of Allegheny- ” " " " "
optinum parameters Ludlum
in deformation and
thermomechanical Battelle- .
processing of high Columbus
nirrogen steels Institute
(Pr. F.
- . . Hdolden)

b

B4 11 X

A

[ IRINN A u E

th $. side of the Joint U.S.-U.S8.3.R. Working Grovp on Electrometallurgy
N. el
Chairman of the Scviet side of the Joint U.S.S.R.-U.S. Worxing Group on Eiectrometallurgy
Dr. of Technical Sclences
S. Anzcriov
Fintine,
i
}
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PROGRAM

SOVIET-AMERICAN SCIENTIFIC AND T!
oid Nea- Fietallic

MELECTRONBEAM EVAPORATION OF METALLIC MATERIALS IN VACUUX"

NICAL COLLABORATION IN SUBJECT OF THE 4 pFendix 7

18
}"&"‘}”W/J,{,/(:;:'J\
N
No. 'LE CONTEN},\LI‘ OF PROJECTS COLLABORATING RCANIZATION PROJECTED FORM OF COMPLETION FCRMS OF COLLABORATION
DATES FOR ALL PROJECTS
from USSR {rom USA stoart end
1 2 3 4 5 5 7 3 2
1 Investi; :ion of the Investigation of the struc~ 1)E. 0. Paton .
structu: ' composition ture and physico-mechanical Institute of 1974 1976 joint article, repcrts 1) The carrying out of (
of seccti and of sorme properties of condensates. Electrical Weld- Any questions of the research inde-
propered of the vac- Selection of the optimum ing (prof. B. patents will be dis-~ pendently by cach
uem cont itez on the compounds. Technology de- A. Movchan, cussed at a later date, side
basis of e refractory velopment of buildirng up the Dr. A. V. to be based on in- 2) Mutual exchange of
carbides, orides and coatings of cptimum compo- Demchishin) structions of the method and procedures,
some oxid. . siton on surface of the 2)Kiev State U. Temescal Joint Commission. materials, and samples
cutting tool of refractory (pref. A. T. - (Dr. Hill) 3) The exchange of
tungsten compounds and high- Pilipenko) research
speed steel. Development of Carnegie~Melilon trainces.
chemical analysis metheds (Pref. C. Bauer 4) Joint seminars and
for coatings. Prof, R, Heckel) * meetings for dis—
cussion of results.
2. Tovestiga: -n of ef=- Selection of general method 3)YA11-Uni abs Inc. 1975 1976 (As nbove) . (Same as above)
ficlency ~ =he cutting of investigaticn of the Scientific Kaufman)
tool wilth catings. cutting tool efficiency. Research Instru- °
Preparation of the experi- mental Inst. Oregon Grad.
mental lots of cutting tools (prof. Yu V. Center
of each contributor and Tsvis) (Dr. Rudy)
reciprocal exchange of the °
teocls with coxtings. Com-
parative testing by each
contributor of their own
and obtained specimens of
the cutting tools.
3. Develop: of the Development and approval of 4)E.O. Paton irCo 1574 1976 Iastallation of (Same as abave)
laborater; nd indus-~ the diagrams of experimental Institute of Tener experinmental medels
trial ele. -an bean clectron beam assembly in Electrical Weld- ii of assemilies (already
units to ' 13 wp order o build up coatings ing (prof. B. A. developed equipment
coatings. cn cutting tools of Lhe Movechan, L. V. can be used) sien
production capacity of 1-5 Kovalenko) of patent limitations will
' ocecur as work proceads.
P T Ve R B i - - ——— -
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million pieces a year.

Development of the assembly

preject. Mutual preparaticn ~
of two experimental models

of the assembly for each of

contributors. Developnment

and testing of assenmblies

{installations).

Chairman of the U.S. side of > Joint-U.S,;U.S.8.R. Working Group om Electrometallurgy
¥. E. Promisel A/g ,/L.::y»c(d/?/

Chairran of the Soviet side of the Joint U.S.S.R.-U.S.
Dr. of Tecqpical Sciences

S. Antoncv Il
_ MJWW/&/O]

Working Group on Electrometallurgy
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m " Appendix @

Cellaborating JProjected
. Orgzan Dates
Ne. Project Contents from USSR USA Start End Form of Forms of Collaboration
Title of Projects Completicn For All Projects
1 2 3 4 5 6 7 8 9
o
I. Investigation of welding . Preparation and exchange 3¥@.C.Paton - tion of ma- Carrying cut of bilaterd
materials developed both of welding materfals repre-welding Reperts on  investigations on pro-
in USA and USSR senting the best available Institute ion resulis. grans a ed upon, ex-—
technology in the follew-~ I.X. icles in change young scien-
hodnia, scientific jourrnals tists, joiat pudlica-

Declassified in Part - Sanitized Copy Approved for Release 2013/05/07 :

a.

b, wirestand fluxes £

ing materials:

ES013 and E10018 and
steels typical of those
welded < these c-qp~
Ses. ~ ,O'wa’/-m«
I IR R
28 - N4 K7

- SO-Gikg/m‘“L '85 94(:1)
- for use in artic
applications

c. Flux cored wires for

semiautomatic welding

of mild steel and low

alloy constructicnal

steels

- rutile core for -
welding In €Oy

R
Electredes of Type E7013 ~odgreu<ky,

Union Ca:bide

Corperation

7

of both countries.

tions of results of
favestigati
scie fic j
both ceuntries ca
cut of 1ckﬂ: scientific
ceminars and symposia.
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R ITE

- basic core for welding .
in €O, .

- self~-shielded wires C
for velding in flat
poaition - . R

- 21l-position self- _
shielded '

2, Preparaticn, exchange and 1974 ead
agreement upon the proce~ 1974 .
dures and welding conditicns :(
to be used by each party to
evaluate the fol g prop-
eriies and characteristics:
a. Deposition characteristics T
and bead shape
b. Ease of slag removal
c. Susceptibvility to het
cracking :
d. Susceptibility to cold B A x
cracking where pertinent ’ ) - L
e. Mezhanical propertias and
notch toughness of as-

n

qIISSYioN

i -

/‘“.//;/ glaiig,uvvﬁ.\‘

3, Perform tests according to 1975 1976
the program agreec.

of computa- 1. Preparation and sending of
ds for pre- proposals on compositions
ol of of experimental welding
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2 .3 4 5 6 7 9
conditions, and Dr. K. A.
composition of base Yushchenko
metal Dr. O. G.
-~ elactrodes of tyre Lasatkiv
£7018 N
- electrodes of type
E7014
—~ austenitic stainless
steel wires for
welding cryogenic
structures . 1974 1977
March
2. Preparation and sending 1974 1975
of computer programs 2 "
5 ﬁle"kwmw.ﬁ
"na a
3. Discussion and agreement E. 0. Paton IITRI 1975 1975 chajb o afd 9 'CQM‘“i &4 :
- upon overall prograam of Institute (same as frojrams eT mees; G et e )
L \/J/MO 1975 1 ey LF
investigation (same as above) JH v al &.0.
above} oy Jst =2 pevsous w/
P(" ey pale G e /I'nwr-ceu\ -
4. Menufacture experimental E. 0. Paten 3/(; . Siddy K Jeofr -
welding materials-~ Institute éﬁ gqawwﬁcbiy
Prof
h IITRI
-of 5-6 candidate Dr. K. A. : (same as
austenitic steels for { Yushchenko above)
study from compositions —
propesed in (1)
5. Exchang of welding E. 0. Paton
materials and base Institute
metals {same as
above) 1ITRI
R. E. Beale
. June
6. Carry out welding E. 0. Paton 1ITRY 1975 197¢
investigations according Iastitute R. E. Beale
to the agreed upon (same 2s
program in organizations .above) ‘

of both countries
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IIr. Investi;aticn of mechanical 1.
preperties of rogenic
~'*°-ia_s and their welds

Pko»ess*rg of resulte
of welding investi-
gatiors on COﬂuutczs
at TITRT

t TITE

- one welding expert
and one mathemat
cian from E. O.
Paton to cooperat tu
in this phase of two parsens
the progran at for two months
IITRT * ma

Preparation, exchange of E. C. Paton 1ITRT
reports and joint dis-
cussion of results of
laovestigation

paration and exchange
ists of ccndiraue

o
g
»au

0N
B

rTcss stecls,
iren nickel a‘ons,
al loys

Agreement upon candidate
base materials and welding
materials for study, pro-
curement and exchange of
these materials

Evaluatlon of these cryo-
genic materials utilizing
such tests as fracture
toughness, fatigue crack,
impact, and tensile proper-
ties over on appropriate
temperature range dewn to

rinus 295°C.

1974

1976

1974

1976

i s

Discessru o {rebuﬁé ~f
taves he e o Yhe 57

A SRS .
foed 19w lhicase u
11.&. - R persots e h

Freve 4 e S, et S fe sLa( !

/el
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T v tder Dk e e T SRR N e A e e e e ..
— —— 3 Z 5 — % 7 5 5
&4, - Preparation exschange of re 1976 1976 D;;‘coj‘-so}i:d‘ o5 Zei.,;//s ;)-r A
reports and joint dis- JH,J(_,SH?Q '/017 1 /L‘;./ang, K
cussion of results of . i Borece of -)//'.zd!”c‘/c}rn‘ls ) \
. iavestigation . Bevicler Cb?o"‘dc!c -3 s@rfﬁ;’]l}
)Cf‘/J)tr the Soviet sucle il
quvlz'://)}(:/p 7{2‘;-,, /wgg_/(
- . (L
'
!
Chairman of the Y.S. Side/ﬁg the Joint U.S.-U.S.S.R. Workéng Group on Electrcmetallurgy
X. E. Promisel g,w <

Chairman of the Soviet side of the Joint U.S.8.R.-U.S. Werkiag Group on Electrometallurgy
Dr. of Technic Seiences
S. Antorov

T .
w.\wwuww] .
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SOLID STATE JCINING OF MATERIALS

The topic is directed toward investigatioﬁ of physical processes
at the interface region when composite materials are fabricated,
diffusion welding, and fabrication of bimetallic materials. Research
in the following areas is envisioned:

a. surface preparation and diffusion processes,

b. chemical composition and structure at the joint
and adjacent regions,

¢. adhesion of layers,

d. mathematical modeling of processes occurring
during formation of joints.

Appendix 9
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